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Overview

= |ntroduction

= Strategic approach

= Canadian microgrid activities

= Advanced distribution systems
= |International collaborations

= Conclusions
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CETC - Varennes

CANMMET ENERGY TECHMOLOGY CENTRE - VARENNES

Energy Efficient Buildings
e Refrigeration Action Program for Buildings (RAPB)

e Continuous Building Optimisation
Efficient Industrial Processes
e |Industrial Systems Optimization

Clean Power
. e Grid Integration of Decentralized Energy Resources
» Photovoltaic Systems in Buildings

e Stand-Alone Photovoltaic Systems
RETScreen International
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Canadian Interests

Electrification of remote communities and islands

— Power generation systems for Non-Integrated Areas, and
Northern communities

— Reduce the use of diesel fuel in remote communities
= Securing power supply to the customers:

— Continuity of supply (improved service on rural feeders)
» Intentional islanding subsequent to faults on upstream feeders
» Pre-planned islanding during substation maintenance

= Managing load growth and peak shaving

= New approach for distribution system planning (new
systems and upgrades)
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Activities and collaborations

= Distribution Network and Planning Software Tools
= CYME T&D : CYMDIST Enhancement

= Standards and Guidelines
= |EC Technical committee, IEEE 1547
» CIGRE C6
= Adoption of harmonized standards and codes for Canada

= Distribution Benchmarks and Case Studies:
= Fortis Alberta: High penetration case study
= BC Hydro: Intentional islanding case study

* Newfoundland and Labrador Hydro: Remote
community medium penetration wind-diesel system

= CIGRE C6 and IEA Taskgroups
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Strategic Approach

Addressing the issues and impact of Renewable and DG to
the electricity distribution network

CANMET Energy Techonology Centre - NRCan
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Tools

Distribution planning and protection - CYME, PTI
Dynamics/Transients — PSS/E, EMTP
Power system optimization

Knowledge

DG technologies
Voltage impacts
Power Quality
Stability
Protection
Microgrids

d

d

&

-

—)

Benchmarks

Low voltage
Medium voltage
Microgrids

Studies

Impact studies
Protection
Microgrids

=)
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Modern Power
System

Increased DG
penetration
Improved reliability
Improved efficiency
Reduction GHG
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Technologies

Smart grid infrastructure — relays, communication, DSA
DG - inverters, generators, controls
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Industry

Utilities,
manufacturers,
and
IPPs
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[ Wind Power Plant ] [ Diesel Power Plant ]

Considered: e Dynamic voltage and freq. control for islanding operation
« Power management (power sharing and load following)
* Modeling and analysis: steady-state, transient, and feasibility studies
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Study Case 2: Utility Microgrid

= A medium voltage (25-kV), high penetration system
= 3-MW hydro power and 3.78-MW wind generation

= 4.82-MW local load .-;_; - :

: Main
Substation
: 69/25 kV

[ Temp. ]
Substation

Considered:

* Bi-directional power flow
» Reactive power control

* Interaction of DGs and
line voltage regulators

* Pre-planned islanding
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Study Case 3. Intentional islanded

network

= Boston Bar: 8.6-MVA peak Gen. supplies 3-MVA peak load
= Transition between the utility and a hydro power generator

[Secure Demand Supply] [Generation and Load Control] [Run-of-river Hydro Power]

Considered:

* Ride-through islanding transients by engineering the generator mass
» Local control of load and generation
» Telecommunication link with the Utility for updating the system status
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DG Aggregated Cost-Benefits

and Demand Response

Distribution network

Use of emergency generators for Aggregator
W (o—
peak load shaving in Quebec : \ :) - ©
- - e |
&)
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Source: M. Cantin, CIMA
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Needs - Tools and Training
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“Ravving the Eecinioal dlaciey marbiedad

B recent survey® of Stodies and Anatysis Tocks Usad for Asseesmant of Distribubed DEVON . OTTAWA . VARENNES
Genarabicn Intagrabon in Canadan Cistribation Systams published Dy Neturl
Rasgunces Canada's CANMET Enangy Tactnology Cantns - Warairas has shown thot
dstribution companies s oy beginning 1o inbegrata Distrbutes Ganeration [DG]
ardd Chat this ramaing o reativaly new ond rsuficently undamstood fopic. It
condiudes that bnosbetgs regarding tha impact on the operateon and olanmirg of
tha gistritation sysTam, and ras technologies to facktate s inbegranin, woud e
waleomad 1o akd in this process

Survey - Assessment of Distributed
Generation Integration in Canadian
Distribution Systems

Racogrizing the fact that Distribubad Ganeration [DG] is propagating rapidly on tha
distribution networks and that enginess must b egupped sth better fools Do
essims Tha imgadt of DG on thair eectrical natwork, CYME has recertly anfianced
tha horctioralny of ks dstribution anelyss softsone CYMOIST 0o sSgnificant way,
Tha ras reema o CYMOIST features sevarsl impovements and funchions
reluging ras DG models to investigate and smulate tha impac of various tpas
of DE o tha distribution netmor.

Thaa lotwst varsion of CYMDIST allows to study Quickly and daady tha mpecs of
DG, Mamaly, B prosides tha sbifty to mode al bypes of DG including ol
wecroncally couped DS such as wing turbines [Syrchronous of nduction), gas
mrbing {(high speed), arergy storoge, photowoltaic, etc. It ako providis for
sandad gy simulation ek ing capabilty] and with tha abdity to reduos
tha natmork (natwerds reduction) to betTar s the imgac of DE.

Enhanced DG Models

Im CYMEIST tha DG models ane divides o thies catagories daperding on now thay
ara coupad with the alecrical ratwork:

CETC CANMET ENERGY TECHNOLC

# Synchronces geseralors el can e oparabed o thres differsn rodes:

CLEAN ENERGY TECHNOLOGIES
wokngs oortrel, M Qanamuion or swirg.

TECHNIQUES D'ENERGIE ECOLOGIQUE
& Induclion generalers that provics corstan ganaration

CTEC CENTRE DE LA TECHNOLOGIE DE L'ENERGIE DE CANMET

Electronke converlers. FRctionic converars om osed sih sind tabines
{eynchiomees o indution), gas twbing (high spaed], enargy storaga,
photevoltsic sourme and Tual calls.

DG Impedances Estimation

&n 1 J. E i Ll bsn hos bean dewecpad and introcuoed 0 e
DG propartios dsfog bos that provides typical values. of thise gererstor Impedances
Fohs dats s rot avsdlabde b thea dsor. Tha astimotion funcdions ore based on soma
standord tables for shom-drcuit calodations that provides & seres of tables for
diferart ganerator sims and Dypes. Tha estimation funcion imolementsd n
CYMOIST prowides tha data thet enabioc. dferant “what -1 coces andd that provices
accuraba resuls on tha impac of DG
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Enhanced DG models for power flow and short circuit studies

= Synchronous generators, Induction generators, and electronic converters
DG Impedance Estimation

= Calculating typical values for generator impedances
Islanding Capability
Automated Network Reduction:

® FtMcLeod Substation

“-Jn.

‘j« Hydraulic | LQ".

| Generator F—ﬂ Il
™

Glenwood 7

66/25 KV

- ~

L ‘\ Ft. McLeod
T4 Y 25 KV
z\n_VI J:HMT';\,

Glenwood
substation
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= Low voltage (LV) test facility:
= Multiple inverters and interconnection test bench

= Adjustable resistive,
inductive and capacitive

loads

= Medium voltage (MV) test facility:
= Distribution automations network study test site

= A radial 25-kV feeder
(20 poles, 370m)

=  300-kW, 600 V, resistive,
Inductive and motor loads

= Power quality meters | | —
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Standards and Codes -

Consider Microgrid Applications

\
IEEE Standards (USA)

T
IEEE 1547 - Standard for Interconnecting Distributed
Resources with Electric Power Systems
Contact: R. Deblasio, NREL (Chair)
Liaison: S. Martel, NRCan/CETC-V

IEEE 1547.1 - Standard for Conformance Test
Procedures for Equipment Interconnecting Distributed
Resources with Electric Power Systems
Contact: C. Whitaker, Endecon (V-Chair)
Liaison: S. Martel, NRCan/CETC-V

IEEE P1547.2 - Draft Application Guide for IEEE 1547
Standard for Interconnecting Distributed Resources
with Electric Power Systems
Contact: R. Friedman, Resource Dyn. (Chair)
Liaison: S. Martel, NRCan/CETC-V

IEEE P1547.3 - Draft Guide For Monitoring, Information
Exchange, and Control of Distributed Resources
Interconnected with Electric Power Systems

Contact: F. Goodman, EPRI (Chair)

Liaison: K. Mauch, Mauch Technical Serv.

IEEE P1547.4 - Draft Guide for Design, Operation, and
Integration of Distributed Resource Island Systems
with Electric Power Systems

Contact: B. Kroposki, NREL (Chair)

Liaison: Chad Abbey, NRCan/CETC-V

IEEE P1547.5 - (NEW) Draft Technical Guidelines for
Interconnection of Electric Power Sources Greater than
10MVA to the Power Transmission Grid

Contact: (TBD)

Liaison: Sylvain Martel, NRCan/CETC-V

IEEE P1547.6 - (NEW - Still unamed) Draft standard for
DG on networked (as opposed to radial) distribution
systems

Contact: (TBD)

Liaison: Sylvain Martel, NRCan/CETC-V

Ressources naturelles
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International Electrotechnical
Commission (IEC) Standards

Canadian Activities

IEC TC8 - System Aspects of Electrical Energy
Supply

Contact: G. Valtorta, Italy (Secretary)
Canadian Committee Chair: D. Desrosiers, HQ

Ad-Hoc Group 2 (PT1) - Connection to
Electricity Supply System

Contact: A. Bower, UK (Convenor)
Liaison: S. Martel, NRCan/CETC-V
A. Garg, Hydro-One

IEC TC57 - Power Systems Management and
Associated Information Exchange

Chair: T. Lefebvre, France
Canadian Committee Chair: M. Toupin, HQ

Working group 17 - Communication
Systems for Decentralized Energy
Resources

Contact: F. Goodman, EPRI, USA
(Convenor)
Liaison: J. Goulet, IREQ/HQ
L. Dignard, NRCan/CETC-V
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CSC/IEC TC8 - System Aspects of Electrical
Energy Supply (CSA TC C508)

Technical Committee

Daniel Desrosiers, Hydro-Quebec (Chair)
John O'Neill, CSA (Secretary)

Sylvain Martel, NRCan/CETC-Varennes
Jean Bertin-Mahieu, Hydro-Quebec

Kai Cheng, Manitoba Hydro

Ajay Garg, Hydro One

John Petras, Toronto Hydro

Angela Di Lollo, Canadian Electricity Ass.
Helen Sam, Canadian Electricity Assoc.
Romano Sironi, Toronto Hydro

CSA Technical Sub-Committee

Romano Sironi, Toronto Hydro (Chair)
John O'Neill, CSA (Secretary)

Sylvain Martel, NRCan/CETC-V
Richard Bahry, Fortis Alberta

Serge Bernard, Hydro Quebec

Ken Brightwell, ESA

Daniel Desrosiers, Hydro-Quebec
Tim Eckel, SaskPower

Ajay Garg, Hydro One

Eric LeCourtois, Hydro Quebec
Glenn Paskaruk, Manitoba Hydro
Wayne Ruhnke, Ruhnke Consulting Inc.
Helen Sam, CEA

John Savage, Ministry of Energy

Bert Dreyer, ENMAX

Larry Haffner, BCTC

14
Canada



Advanced Distribution System-

Strategic Planning

Hydro !
Québec g

Distribution:

-1z Functionalities Business needs
= Voltages = Voltage control = Improving reliability
. » Reduce costs
. = Optimised load flow >t
Load currents i > : = Energy efficiency
= Fault currents Faul.t Iocatlon_ = Customer
= Temperature " Equipment failure satisfaction...
n Operations detection
monitoring = Power Quality evaluation

Source: G. Simard, Hydro Québec Distribution
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International R&D effort

Gagre
= |nternational Collaboration ],- 4-(]
v CIGRE Taskforces ‘,*
v" |IEA collaborations TUC
v Microgrid R&D Symposium series
v Next Microgrid meeting: December 2006

Z2nd International Conference on

Integration of
Renewable and Distributed
Energy Resources

December 4—8, 2008 « Mapa, CA
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Conclusion

Encourage multidisciplinary R&D collaboration
In technology research, development,
demonstration:

» Cost effectiveness through shared knowledge on
early stage demonstration projects

» More effective communication of results and
opportunities to decision makers and stakeholders
(government, regulators,policy advisors)

* * Formalize international Microgrid R&D collaboration
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